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EXECUTIVE SUMMARY
This year's Alaska Department of Environmental Conservation (DEC) annual air quality network monitoring plan has been streamlined and reformatted to provide, not only, the information required by regulation but also to make the information more accessible to reviewers. A great deal of the information previously included in the text is now summarized in tables and figures.
To adapt to challenges presented by reduction in funding while still striving to meet monitoring objectives, DEC has collaborated with the air quality programs of the Municipality of Anchorage (MOA) and the Fairbanks North Star Borough (FNSB) to consolidate and re-allocate monitoring resources. The following is a brief discussion of network modifications made during the July 2012 to June 2013 monitoring years and those modifications proposed for the future.
The MOA made a number of modifications to their network because of a significant reduction to the municipal budget. All monitoring at the Department of Health & Human Service building (DHHS) site was discontinued. The site included Met-One beta attenuation monitors (BAMs) for PM 10 and PM 2.5 , and a carbon monoxide (CO) monitor. High volume samplers for PM 10 were removed from the Tudor Road site and the Parkgate site and will soon be removed from the Garden site. CO monitoring at the Parkgate site was discontinued. After 3 years of data collection, ozone (O 3 ) monitoring at the Garden site was discontinued on October 31, 2012. The 1-year monitoring program at Merrill Field to assess lead emissions (as TSP-Pb) from small piston-engine aircraft was concluded on October 12, 2012. MOA further requests to discontinue operation of the PM 10 Hi-Vol sampler at the Garden site after December 2013. A thorough discussion of the MOA network modifications are provided in Section 4.
In continuing efforts to develop control strategies to resolve PM 2.5 nonattainment, the FNSB have made a number of network modifications. These changes will provide a more efficient and costeffective use of monitoring equipment to assess pollutant concentrations and further the characterization of local atmospheric chemistry. To consolidate monitoring efforts in the downtown area, the PM 2.5 continuous Met-One BAM was shutdown at the State Office Building site. In addition, the FRM PM 2.5 R & P Partisol collocated sampler was removed from the State Office Building site and relocated to the NCORE site. A new site was added March 1, 2013 to assess PM 2.5 concentrations in a neighborhood area on the west side of Fairbanks near the Watershed School. The Watershed School site includes a continuous Met-One BAM monitor and a FRM R & P Partisol sampler. At the conclusion of the winter monitoring season on April 1, 2013, the PM 2.5 site near North Pole Elementary was shutdown and removed. The demobilization of this site included an R & P Partisol FRM sampler, a continuous Met-One BAM monitor, and a Met-One SASS speciation sampler.
Future modifications proposed for the FNSB network include moving the PM 2.5 STN chemical speciation sampler from the State Office Building to the NCORE site and shutting down the CO site at the Old Post Office Building. Further detail and the rationale for the current and proposed modifications are provided in Sections 4 and 5, and Appendix D.
INTRODUCTION
The Code of Federal Regulations Title 40 §58.10 requires each state agency to adopt and submit to the U.S. Environmental Protection Agency (EPA) Regional Administrator an annual monitoring network plan which shall provide for the establishment and maintenance of an air quality surveillance system that consists of a network made up of the following types of monitoring stations:
 The plan shall include a statement of purposes for each monitor and evidence that siting and operation of each monitor meets the requirements of appendices A, C, D, and E of 40 CFR 58 where applicable.
The annual monitoring network plan must be made available for public inspection for at least 30 days prior to submission to EPA. Any annual monitoring network plan that proposes SLAMS network modifications including new monitoring sites is subject to the approval of the EPA Regional Administrator, who shall provide opportunity for public comment and shall approve or disapprove the plan and schedule within 120 days. If the State or local agency has already provided a public comment opportunity on its plan and has made no changes subsequent to that comment opportunity, and has submitted the received comments together with the plan, the Regional Administrator is not required to provide a separate opportunity for comment.
The 2013/14 plan shall include all required stations to be operational by July 1, 2013. Specific locations for the required monitors shall be included in the annual network plan submitted to the EPA Regional Administrator by July 1, 2013.
The annual monitoring network plan must contain the following information for each existing and proposed site:
1. The AQS site identification number.
2.
The location, including street address and geographical coordinates.
3.
The sampling and analysis method(s) for each measured parameter. 4.
The operating schedules for each monitor. 5.
Any proposals to remove or move a monitoring station within a period of 18 months following plan submittal. 6.
The monitoring objective and spatial scale of representativeness for each monitor as defined in 40 CFR 58, Appendix D. 7.
The identification of any sites that are suitable and sites that are not suitable for comparison against the annual PM 2.5 NAAQS as described in 40 CFR 58.30.
3 8. The MSA, CBSA, CSA or other area represented by the monitor. 9.
The designation of any lead monitors as either source-oriented or non-source-oriented according to 40 CFR 58, Appendix D. 10. Any source-oriented monitors for which a waiver has been requested or granted by the EPA Regional Administrator as allowed for under paragraph 4.5(a)(ii) of 40 CFR 58, Appendix D. 11. Any source-oriented or non-source-oriented site for which a waiver has been requested or granted by the EPA Regional Administrator for the use of Pb-PM 10 monitoring in lieu of Pb-TSP monitoring as allowed for under paragraph 2.10 of 40 CFR 58, Appendix C.
AIR QUALITY MONITORING PRIORITIES
In 1970 the Congress of the United States created the U.S. Environmental Protection Agency (EPA) and promulgated the Clean Air Act (CAA). Title I of the CAA established National Ambient Air Quality Standards (NAAQS) to protect public health. NAAQS were developed for six criteria pollutants: particulate matter (PM), sulfur dioxide (SO 2 ), nitrogen dioxide (NO 2 ), carbon monoxide (CO), ozone (O 3 ), and lead (Pb). Particulate matter has two associated NAAQS: one for fine particulate matter less than 2.5 micrometers in aerodynamic diameter (PM 2.5 ) and one for coarse particulate matter less than 10 micrometers in aerodynamic diameter (PM 10 ). Threshold limits established under the NAAQS to protect human health are known as primary standards. The primary health standards are to protect the most sensitive of the human population, including those people with existing respiratory or other chronic health conditions, children, and the elderly. Secondary standards established under the NAAQS are to protect the public welfare and the environment. Since promulgation of the original CAA, the EPA has continued to revise the NAAQS based on its assessment of national air quality trends and on current (and ongoing) health studies.
To protect public health and assess attainment with NAAQS, the State of Alaska Department of Environmental Conservation (DEC) established an air quality monitoring program. The State of Alaska has a large geographical area with a small population. Anchorage and the MatanuskaSusitna (Mat-Su) Valley have the bulk of the 710,231 1 people in the state, about 54%. The remainder of the population is distributed among the cities of Juneau and Fairbanks with populations of about 30,000-40,000 and many scattered and isolated small villages most of which are off the road system and have populations ranging from 16 people to 10,000 people. The total area of the state is approximately 1.7 million square kilometers (km) or 656,425 square miles 2 .
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In accordance with the National Monitoring Strategy, DEC plans air monitoring activities using the following criteria:
 Monitor in larger communities to cover the largest possible population exposure;  Monitor in designated smaller towns and villages that are representative of multiple communities in a region; and  Monitor in response to air quality complaints.
The Air Monitoring & Quality Assurance (AMQA) section of the DEC Air Quality Division has a relatively small staff of professionals with which to conduct the state's air quality assessment efforts. To enhance the quality of work performed statewide DEC's staff works closely with the Municipality of Anchorage (MOA), the Fairbanks North Star Borough (FNSB), the MatanuskaSusitna Borough, the City & Borough of Juneau (CBJ) and environmental staff in other, smaller communities to assess air quality levels statewide. To continue to protect public health and the environment, air quality monitoring is focused on eight primary issues by descending priority: The primary sources of fine particulates in the atmosphere are combustion processes. Health research in the lower 48 states and Alaska has found that PM 2.5 size particles are creating a major health problem in communities across the United States. For people in Alaska, this problem is exacerbated by increased exposure to fine particulate generated by home heating with wood during extreme cold temperatures, extended wintertime temperature inversions which trap pollutants close to ground level, and smoke from wildland fires common to interior Alaska during the summer months.
Wood smoke has been a major contributor to elevated fine particulate levels in Southeast Alaska for years. Juneau's Mendenhall Valley exceeded the PM 10 standard numerous times in the late 1980s/early 1990s, but successfully reduced particulate matter levels with an effective wood smoke control program, public education and woodstove conversion to pellet stoves and oil fired space heaters.
Fine particulates have also been a concern in some Interior Alaska communities, especially during the winter months when extremely strong inversions trap emitted particles close to the surface. In the smaller, rural villages, this problem is normally associated with wood smoke. In the large communities, like Fairbanks, the pollution mix is primarily comprised of wood smoke, emissions from power generation (coal-fired), emissions from oil based home heating and automobile emissions.
Coarse Particulates -PM 10
PM 10 or "dust" impacts are widespread throughout Alaska and have been a pollutant of concern for over 40 years. PM 10 has been monitored in Anchorage, Juneau, the Mat-Su Valley, and Fairbanks has been going on for over twenty years. Two locations in the State were designated non-attainment for dust in 1991; the Municipality of Anchorage (Eagle River) and the City and Borough of Juneau (Juneau).
Dust has also been identified as a problem in most of the rural communities in Alaska. With the exception of the "hub" communities, most of the smaller villages have a limited road system and little resources to pave roads. In addition, the soil composition is often frost susceptible and not conducive to paving. With the recent addition of all terrain vehicles (4 wheelers) and automobiles, the amount of re-entrained dust has increased substantially.
Carbon Monoxide-CO
Alaska's two largest communities, Anchorage and Fairbanks were designated non-attainment for carbon monoxide (CO) in the mid to late 1980s. Motor vehicle CO emissions increase in the cold winter temperatures experienced in Alaska. These elevated emissions combined with strong wintertime temperature inversions resulted in both communities exceeding the CO standards numerous times each winter. Neither community has had a violation of the CO standard in almost 15 years. Both communities requested re-designation to attainment and were reclassified as maintenance areas in 2004.
Lead Monitoring-Pb
To comply with the November 2008 revision of the state and federal air quality standard for lead, DEC explored establishing a source-oriented, lead monitoring site near the Red Dog Mine in Alaska's Northwest Arctic Borough. The Red Dog Mine, fifty miles inland, extracts lead and zinc ore from an open-pit mine and concentrates the ore at their processing facility for transport to the coast where it is stored for barging and eventual export. The intent of the revised lead standard was source-oriented monitoring for all facilities that had potential annual emissions equal to or greater than one half ton of lead and the Red Dog Mine is the state's only emission source that meets this criterion. Unfortunately, the area around the mine is extremely rugged terrain with no road access or sources of power. This makes a sampling program untenable. DEC and EPA are working together to develop a protocol for DEC to model the mine emissions. A schedule for this task has been delivered to EPA and accepted. In addition to source-oriented monitoring, the EPA selected MOA to participate in a national study to assess ambient air 6 concentrations of lead associated with emissions from small piston-driven aircraft. The MOA conducted a 1-year monitoring program at the Merrill Field Airport. 
2.5
Sulfur Dioxide Monitoring-SO 2
No sulfur dioxide monitoring is currently being performed in Alaska except at the NCORE site in Fairbanks. Monitoring for SO 2 was performed in Southeast Alaska in the 1980s and early 1990s in response to public concerns about emissions from the two regional pulp mills. While elevated concentrations were observed during the monitoring, the 8-hour SO 2 standard at the time was not exceeded. With the revision of the SO 2 standard and introduction of the 1-hour standard additional monitoring in rural communities may be warranted. Short term studies in St. Mary's and Fairbanks indicate a potential for exceedances of the SO 2 standard during the winter time. Especially in light of the ubiquity of diesel power generation in rural Alaska, elevated SO 2 levels might be a widespread issue. As staffing and funding allows, DEC will conduct studies in rural communities to better understand the issue.
Nitrogen Oxide Monitoring-NO 2
DEC is not currently operating any NO x monitoring sites in the state. NO 2 monitoring was conducted as part of the Unocal Tesoro Air Monitoring Program (UTAMP) conducted in North Kenai during the early 1990s. The state operated its own independent monitoring site and measured for ammonia and NO 2 . Elevated short term NO 2 values were observed, but the annual concentration was not exceeded.
With the revision to the NO 2 standard and introduction of the 1-hour NO 2 standard, DEC will have to evaluate if, and where, additional monitoring will be warranted. As part of the NCORE suite of pollutants, NO y (total reactive nitrogen compounds) and NH 3 (ammonia), have been sampled in Fairbanks;, however, attempts to utilize available equipment have failed as a result of instrumental limitations. The FSNB air program is currently looking for new instrumentation or modifications to existing equipment that will work properly in the extreme sample conditions experienced in Fairbanks.
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STATE OF ALASKA AMBIENT AIR MONITORING NETWORK
Monitoring Sites
DEC operates and maintains a number of ambient air monitoring networks throughout the State of Alaska and provides technical support and oversight for air monitoring sites operated by the local air quality agencies in the Municipality of Anchorage and the Fairbanks North Star Borough. Table 3 -1 provides the site name, address, geographic coordinates, and identification number for all the air monitoring sites submitting data to the EPA Air Quality System (AQS) data base as of July 1, 2013. 
Siting Criteria
EPA Region 10 requested that DEC staff provide a table demonstrating that each monitoring site complies with siting criteria identified in 40 CFR Part 58 Appendix E. Included are two tables: one for CO sites (Table 3 -2) and one for PM sites (Table 3-3) . Certain sites have been found to have had their monitoring scale incorrectly designated. A discussion of the monitoring scale changes follows each table.
Carbon Monoxide Sites
Carbon monoxide (CO) inlet probes should be at least 1 meter away, both vertically and horizontally, from any supporting structure or wall. For micro-scale sites the probe height must be between 2.5 and 3.5 meters, whereas for other scale sites the probe must be between 3 and 15 meters high.
A probe must have unrestricted airflow for at least 270 degrees, or 180 degrees if it is located on the side of a building. Obstructions must be a minimum distance away equal to twice the distance by which the height of the obstruction exceeds the height of the probe. Trees should not be present between the dominant CO source or roadway and the inlet probe.
The following is a list with definitions on monitoring site scaling;
Micro-scale-defines the concentrations in air volumes associated with area dimensions ranging from several meters up to about 100 meters.
Middle Scale-defines the concentration typical of areas up to several city blocks in size with dimensions ranging from about 100 meters to 0.5 kilometer.
Neighborhood Scale-defines concentrations within some extended area of the city that has relatively uniform land use with dimensions in the 0.5 to 4.0 kilometers range.
Urban Scale-defines the overall, citywide conditions with dimensions on the order of 4 to 50 kilometers. This scale would usually require more than one site for definition.
The following table (Table 3 -2) lists all CO monitoring sites in Anchorage and Fairbanks (including SPM) and how they fit the siting criteria from Appendix E of 40 CFR Part 58. 
) Sites
For micro-scale sites particulate matter inlets must be between 2 and 7 meters from ground level. For other siting scales the probe must be between 2 and 15 meters high.
A sampler must have at least 2 meters separation from walls, parapets, penthouses, etc. A sampler must have unrestricted airflow for at least 270 degrees, or 180 degrees for street canyon sites. Obstructions must be a minimum distance away from the sampler with the separation equal to twice the distance by which the height of the obstruction exceeds the height of the sampler inlet.
Micro-scale sampler inlets must be located between 5 and 15 meters from the nearest traffic lane for traffic corridor sites, and between 2 and 10 meters for street canyon sites. The minimum separation distance between the probe and nearest traffic lane for middle, neighborhood, or urban scale sites depends upon the number of vehicles per day (VPD) that use the roadway according to a rather complicated table in Appendix E of 40 CFR Part 58. Table 3 -3 lists all PM monitoring sites in Alaska (including SPM) and how they fit the siting criteria from Appendix E of 40 CFR Part 58. The 5-digit AQS parameter codes are specific to the pollutant, instrumentation or sampling equipment used, and how the concentration units are expressed in either local conditions or corrected to standard conditions for temperature and pressure. The 5-digit parameter code identifies the parameter being measured e.g. PM 10 , SO 2 , or wind speed. The 1-digit POC code is the parameter occurrence code. The POC indicates whether the sampler or instrument is a primary data source (-1) or a secondary data source such as a collocated sampler (-2) or that an instrument is measuring on a continuous basis (-3). The AQS method code provides information specific to the analytical technique used for the pollutant determination such as instrumental analysis using chemiluminescence for nitric oxide or gravimetric analysis for particulate. The notation presented in the sample frequency indicates how often the pollutant concentration is determined. For example, 1/6 indicates that one sample is collected every sixth day according to the national EPA air monitoring schedule. Continuous indicates that an instrument is continuously analyzing a sample stream providing a pollutant concentration on a real-time basis (e.g. 1-min SO 2 reading) or a near-real time basis (e.g. 1-hour PM 2.5 reading from a beta attenuation monitor, a BAM). The equipment information column identifies specific on-site equipment (either a sampler or instrument) to the AQS parameter code. 
SUMMARY OF NETWORK MODIFICATIONS FOR 2012-2013
In late 2012, the Municipality of Anchorage Air Quality Program's 2013 operating budget was reduced by approximately 50 percent. To adapt to the loss of operating funds and subsequent staff reduction, the Anchorage air quality program requested the EPA to make a number of modifications to the Anchorage network. The requested changes included complete shutdown of the DHHS site, removal of CO monitors at two sites, and removal of PM 10 samplers from two sites. The request letter to the EPA with the attached rational and the EPA's approval letter are presented in Appendix D.
Other modifications to the overall Alaska monitoring system were made to make data collection efforts more cost efficient and to effectively achieve monitoring objectives. 
Modifications to the PM 2.5 Network
Modifications to the Carbon Monoxide Network
As part of the discussed budget reductions, the Municipality of Anchorage shutdown data collection for carbon monoxide (CO) at the Parkgate SLAM site in Eagle River and the DHHS SPM site in Anchorage. The shutdown at both sites was effective December 31, 2012.
4.4 Modifications to the Ozone network
The Municipality of Anchorage completed the third year of ozone (O 3 ) data collection at the Garden site on October 31 st , the conclusion of the 2012 O 3 monitoring season. Analysis of the data showed the Garden site to be in compliance with the O 3 NAAQS. A discussion of the data is presented in the Municipality's request letter to EPA provided in Appendix D.
Modifications to the Lead Network
The Merrill Field TSP lead (Pb) study began October 18, 2011 and concluded October 12, 2012. The one-year study conducted by the Municipality of Anchorage at the behest of the EPA was part of a national study to assess Pb emissions from small piston-engine aircraft still using lead formulated aviation fuel.
PROPOSED NETWORK MODIFICATION
PM 2.5 Network
DEC proposes shutting down the Fairbanks State Office Building (SOB) PM 2.5 monitors and moving the STN site to the NCORE site by October 1, 2015. The NCORE site is located less than 0.5 miles from the SOB site and was intended to contain the STN site. Currently the State's EPA grant is not paying for speciation and PM 2.5 data collection at the NCORE site. FNSB and DEC are funding the site through Federal Highway Administration CMAQ funds. Declining funds and staff time require the state and FNSB to consolidate these sites.
Below is a comparison of FRM data for the last three calendar years. The NCORE site was established at its current location because an expansion of the SOB site was not possible. DEC recognizes that the SOB PM 2.5 monitor is the violating monitor in the Fairbanks PM 2.5 nonattainment area, but believes that the NCORE site can be used as a representative site for the Fairbanks downtown area. The frequency distribution below ( Figure 5 -1) shows a pattern very similar to the summary statistics presented above. The frequency distribution is expressed in terms of the AQI index levels rather than concentration. The difference between the sites for AQI level green (good air quality) is 0.7%, for yellow (moderate air quality) is 1.0%, for orange (unhealthy air quality for sensitive groups) is 1.9%, and for red (unhealthy air quality) is 0.3%. (Table 5 -2). During the past two sampling years, the hourly concentrations never rose above 7ppm for the 1-hour or 8-hour averages, respectively. There are currently only two years of data available for the comparison, and even though there is a noted difference in the level of CO concentration between 2011 and 2012, the concentrations measured are well below the national standards. The maximum 1-hour CO concentration measured at the Old Post Office site in 2012 was 6.8 ppm, compared to 4.7 ppm recorded at the NCORE site that same year. These concentrations represent less than 20% of the 1-hour National Ambient Air Quality Standard of 35 ppm. The maximum 8-hour rolling average CO concentration measured in 2012 at the old Post Office site was 6.8 ppm compared to 2.4 ppm measured at the NCORE site.
The figures below (Figures 5-2 through 5-5) illustrate the frequency distribution for the 1-hour and 8-hour average CO concentrations for 2011 and 2012. Both years show a very similar trend with the maximum frequency tapering off quickly above 1.5 ppm. In 2011, 1-hour CO concentrations above 2 ppm were measured about 1.5 % of the time at the Old Post Office site, compared to 0.9 % at the NCORE site ( Figure 5-2) . Similarly, only 0.6% of the 2011 8-hour CO concentrations were above 2 ppm measured at the Old Post office and less than 0.1% at the NCORE site (Figure 5-3 ). Although concentrations in 2012 were slightly higher on average, only 1.3 % of the 1-hour CO concentrations at the Old Post Office site were above 3 ppm, (5.4% above 2ppm), and approximately 0.1% of the 1-hour concentrations measured at the NCORE site were above 3 ppm (1.11 % above 2 ppm) ( Figure 5-4) . In 2012, the 8-hour concentrations rose above 3 ppm less than 0.5 % of the time at the old Post Office site, while the 8-hour concentration at the NCORE site never rose above 3ppm, see Figure 5 -5. Both sites are located in downtown Fairbanks. The Old Post Office site is situated in a street canyon on the south side of the Chena River, while the NCORE site is located in an open area on the north side of the river. The sites are less than 0.25 miles apart. In recent years the building owners have had numerous tenants in the retail shop through which the FNSB staff gain access to our instrument room. These tenants have retail assets and administrative offices they want secure and so access and hours of operation vary from tenant to tenant. The limitations on access has presented challenges for the FNSB staff, causing technicians to make emergency access calls to address equipment issues and this is not always available when it is not a fire or safety issue. Currently there is no tenant in the retail shop and access must be made by appointment with the property managers. At that time, Congress designated all wilderness areas over 5,000 acres and all national parks over 6,000 acres as mandatory federal Class I areas. These Class I areas receive special visibility protection under the Clean Air Act.
The 1990 amendments to the Clean Air Act established a new Section 169(B) to address regional haze. To address the 1990 Clean Air Act amendments, the problem of long-range transport of pollutants causing regional haze, and to meet the national goal of reducing man-made visibility impairment in Class I areas, EPA adopted the Regional Haze Rule in 1999.
Alaska has four Class I areas subject to the Regional Haze Rule: Denali National Park, Tuxedni National Wildlife Refuge, Simeonof Wilderness Area, and Bering Sea Wilderness Area. They were designated Class I areas in August 1977. The Alaska Regional Haze SIP includes a monitoring plan for measuring, estimating and characterizing air quality and visibility impairment at Alaska's four Class I areas. The haze species concentrations are measured as part of the IMPROVE monitoring network deployed throughout the United States. Alaska uses four IMPROVE monitoring stations representing three of the four Class I Areas. Three of these stations (Denali National Park and Preserve, Simeonof, and Tuxedni) were deployed specifically in response to Regional Haze rule requirements. There is no air monitoring being conducted at the Bering Sea Wilderness Area due to its remote location.
Denali National Park and Preserve
Denali National Park and Preserve (DNPP) is a large park in the interior of Alaska. It has kept its integrity as an ecosystem because it was set aside for protection fairly early in Alaska's history. Denali National Park headquarters lies 240 miles north of Anchorage and 125 miles southwest of Fairbanks, in the center of the Alaska Range. The park area totals more than 6 million acres. Denali is the only Class I site in Alaska that is easily accessible and connected to the road system. Denali has the most extensive air monitoring of Alaska's Class I areas, so more detailed examinations of long-term and seasonal air quality trends are possible for this site. 
Simeonof Wilderness Area
Simeonof Wilderness Area comprises 25,141 acres located in the Aleutian Chain, 58 miles from the mainland. It is one of 30 islands that make up the Shumagin Group on the western edge of the Gulf of Alaska. Access to Simeonof is difficult due to its remoteness and the unpredictable weather. Winds are mostly from the north and northwest as part of the midlatitude westerlies.
Occasionally winds from Asia blow in from the west. The island is isolated and the closest air pollution sources are marine traffic in the Gulf of Alaska and the community of Sand Point.
The Fish and Wildlife Service placed an IMPROVE air monitor in the community of Sand Point to represent the wilderness area. The community is on a nearby, more accessible island approximately 60 miles north west of the Simeonof Wilderness Area. The monitor has been online since September 2001. The location was selected to provide representative data for regional haze conditions at the wilderness area.
Tuxedni National Wildlife Refuge
Tuxedni National Wildlife Refuge is located on a fairly isolated pair of islands in Tuxedni Bay off of Cook Inlet in Southcentral Alaska. There is little human use of Tuxedni except for a few kayakers and some backpackers. There is an old cannery built near Snug Harbor on Chisik Island which is not part of the wilderness area; however it is a jumping off point for ecotourists staying at Snug Harbor arriving by boat or plane. The owners of the land have a commercial fishing permit as do many Cook Inlet fishermen. Set nets are installed around the perimeter of the island and in Tuxedni Bay during fishing season.
Along with commercial fishing, Cook Inlet has reserves of gas and oil that are currently under development. Gas fields are located at the Kenai area and farther north. The inlet produces 30,000 barrels of oil a day and 485 million cubic feet of gas per day. DNPP, 2012) . Traffic is mostly concentrated on the main highway and the single dirt road through the wilderness area (DNPP, 2012).
The question that still needs to be answered is whether or not the Lake Minchumina site is more representative of the entire park than the two existing IMPROVE sites at Denali Headquarters and Trapper Creek. Before a final decision for relocation would be made, additional studies should be conducted that integrate meteorological observations with aerosol concentrations more quantitatively than was possible for this study analysis. As DEC continues to implement its Regional Haze plan and performs required updates in future years, the experience and data gained through this study can be used to inform the development and planning for new monitoring efforts that may provide additional insight into aerosol impacts in Alaska's Class I areas. Given the vast, remote areas of Alaska, the challenge remains to develop air monitoring approaches that can be successfully operated in the State's wilderness areas.
Future studies will use more robust sampling equipment for long term monitoring. Because of the remoteness of Alaska's Class I sites, DEC will most likely explore other sampling equipment for regulatory monitoring to demonstrate compliance with the Regional Haze Rule glide-path. As the concentrations of anthropogenic aerosols decreases toward background it will become more difficult to monitor successfully in the future without advances in monitoring instrumentation and pump and power technologies.
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APPENDIX C: ADDITIONAL MONITORING PROJECTS Smoke Monitoring for Air Quality Advisories
Smoke from wildland fires can affect large areas and impacts air quality in regions both close to and far away from the burning fire. Almost every summer, large areas of the State are impacted by smoke from wild fires, with air quality degrading into the very unhealthy to hazardous range. DEC assists the Alaska Fire Service in assessing air quality impacts in areas affected by fires and provides information needed to protect public health. The DEC Air Quality Division uses two separate methods to assess air quality impacts and issue air quality advisories statewide: monitoring data and visibility information. Often a combination of both data sets is used to issue air quality advisories. The DEC meteorologist or AQ staff with assistance from the NWS use meteorological and air monitoring data to forecast smoke movement and predict where air quality impacts might be experienced.
DEC currently operates two continuous analyzers in rural Alaska during the wild fire season, in Galena and Ft Yukon, with the help of local site operators. DEC also has two portable, battery operated continuous particulate matter monitors (E-BAM) equipped with satellite communication devices, which can transmit the data to a website. The E-BAM instrument requires little maintenance and staff is typically only needed at set-up and to ensure proper operation for the first day. Remote data access allows staff in the DEC office or in the field to use the data for advisories and briefings. Currently no additional samplers are requested, as staff time and travel funds are the limiting factor in expanding the smoke monitoring network.
Mercury Monitoring
DEC received funding through the Alaska Coastal Impact Assessment program to expand the current network of two Mercury Deposition Network (MDN) sites (measuring wet deposition mercury) as part of the National Atmospheric Deposition Program in Kodiak and in Unalaska (Dutch Harbor). This funding supports the laboratory analysis of the Kodiak and Unalaska samples to include the following trace metals: lead, cadmium, copper, nickel, zinc, chromium, beryllium, arsenic, and selenium. These compounds are typically found in the exhaust of major stationary sources and have been used to identify source emission signatures. In addition, one new wet deposition monitoring site in Nome will be established to measure mercury deposition along with the above mentioned trace metal contaminants in rain or snowfall. This Alaska Coastal Deposition Network, consisting of the new site and the existing sites in Kodiak and Unalaska will be operated using the techniques and quality assurance protocols of the Mercury Deposition Network (MDN), managed by the National Atmospheric Deposition Program.
The data gathered by the coastal deposition network will be used to determine if deposition is localized or if Alaska's coastal ecosystem is uniformly impacted. As transport of airborne pollution is the major contamination pathway, the data collected should be considered essential for use in preventative ecosystem management. Increases in airborne pollutants will slowly make their way into the ecosystem, thus deposition data can be used to predict future ecosystem impacts, plan mitigation strategies, and assist ecosystem management. In addition, deposition data can be used to develop and corroborate models for mitigation strategies and opportunities.
Working with DEC and National Weather Service meteorologists and atmospheric scientists schooled in the analysis of back trajectories, the trace metal and mercury data will be combined with local and global meteorological data to assess long range and short range transport patterns to identify potential local, regional and international source regions. The mercury data will be available on the Mercury Deposition network (MDN) web page. The trace metal data will be stored in a database at the DEC AQ office and will be linked with the mercury and meteorological data. The reports will be shared with the fish tissue monitoring program and any interested parties. A final report will be posted on the DEC web page.
Radiation Monitoring
The State has three radiation monitoring network sites (RadNet) located in Anchorage, Fairbanks and Juneau. Various agencies and groups operate the equipment. The site in Anchorage is operated by the Alaska Department of Health and Social Services. The University of Alaska Fairbanks operates the Fairbanks site. The DEC Air Quality Division operates the site in Juneau.
A decision needs to be made if these sites are intended as early warning stations or to document radiation levels experienced throughout the state. If early warning is the goal, the sites in Anchorage and Fairbanks are not the best locations to meet this objective. The sites should either be moved to the coast to allow for early detection and actions before the radiation reaches the population centers inland or additional coastal monitors should be installed to meet this need.
